Non-invasive measurement of organ density in a rat simulated microgravity model.
Spaceflight has caused serious concerns to the health and well-being of astronauts, both while in space and post-mission on Earth. The deleterious health effects due to microgravity are not well understood and though these effects may be caused by multiple factors, fluid shifts within the body may play a major role. We believe that 45 degrees C HDT will cause significant changes in organ density as measured by spiral computed tomography in a 1-h experimental time period. There were 20 male Fischer 344 rats that were randomly selected to be in an experimental or control group. The experimental group (n = 12) was subjected to a 45 degrees head down tilt microgravity exposure (45 degrees HDT) for 1 h, and the control group (n = 8) remained in the prone position for the same amount of time. At the end of 1 h, the density of the brain, lungs, heart, liver, and left and right kidneys were measured using spiral computed tomography (SCT) while the rats remained in their experimental positions. With the exception of the right kidney, we demonstrated that there was a significant change (p < 0.05) in the densities of all tested organs in the 45 degrees HDT group when compared with the control group. The brain showed the largest percent increase at 45.6% while the lungs showed the least amount of change at 8.7%. We conclude there are significant increases in organ density, as measured by SCT, in male 45 degrees HDT rats compared with prone controls.